GIT1 regulates angiogenic factor secretion in bone marrow mesenchymal stem cells via NF-κB/Notch signalling to promote angiogenesis.
Osteogenesis is coupled with angiogenesis during bone remodelling. G-protein-coupled receptor (GPCR) kinase 2-interacting protein-1 (GIT1) is an important protein that participates in fracture healing by regulating angiogenesis. This study investigated whether GIT1 could affect bone mesenchymal stem cells (BMSCs) to secrete angiogenic factors to enhance fracture healing by promoting angiogenesis and its possible mechanism. The angiogenesis of mice post-fracture was detected by micro-CT and immunofluorescence. Subsequently, vascular endothelial growth factor (VEGF) level in mouse and human BMSCs (hBMSCs) under TNF-α stimulation was detected. The hBMSCs were transfected with GIT1 shRNAs to further explore the relationship between GIT1 and VEGF and angiogenesis in vitro. Furthermore, based on previous research on GIT1, possible signal pathways were investigated. GIT1 knockout mice exhibited impaired angiogenesis and delayed fracture healing. And GIT1 deficiency remarkably reduced the expression of VEGF mRNA in BMSCs, which affected the proliferation and migration of human umbilical vein endothelial cells. GIT1 knockdown inhibited the activation of Notch and NF-κB signals by decreasing nuclear transportation of NICD and P65/P50, respectively. Overexpression of the canonical NF-κB subunits P65 and P50 markedly increased NICD-dependent activation of recombination signal-binding protein-jκ reporter. Finally, GIT1 enhanced the affinity of NF-κB essential modulator (NEMO) for K63-linked ubiquitin chains via interaction with NEMO coiled-coil 2 domains. These data revealed a positive role for GIT1 by modulating the Notch/NF-κB signals which promoting paracrine of BMSCs to enhance angiogenesis and fracture healing.